Improved myocardial performance in infarcted rat heart by co-injection of basic fibroblast growth factor with temperature-responsive chitosan hydrogel.
Basic fibroblast growth factor (bFGF) stimulates neoangiogenesis. The sustained release of bFGF by using biomaterials helped to enhance its angiogenic activity in vivo. In this study we investigated the effects of co-injection of bFGF with temperature-responsive chitosan hydrogel on myocardial performance in a rat model of infarction. Myocardial infarction was induced in rats using coronary artery ligation. Temperature-responsive chitosan hydrogel was prepared and injected intramyocardially into the left ventricular wall of rat infarction models alone or together with bFGF. Detailed histologic analysis and echocardiography were used to determine the structural and functional consequences 4 weeks after injection. Heart function improved significantly in the chitosan+bFGF group compared with the phosphate-buffered saline (PBS)+bFGF group with regard to left ventricular ejection fraction (LVEF) and LV fractional shortening (LVFS) 4 weeks after transplantation (p < 0.05, n = 8 per group). In addition, arteriole densities within the infarcted area improved significantly (p < 0.01) in the chitosan+bFGF group (259 +/- 22/mm(2)) compared with the PBS+bFGF group (95 +/- 18/mm(2); n = 8 per group) at 4 weeks after transplantation. Infarct size and fibrotic area decreased significantly (p < 0.05) in the chitosan+bFGF group (39.64 +/- 1.75% and 25.09 +/- 3.31%, respectively) compared with the PBS+bFGF group (48.91 +/- 1.39% and 48.0 +/- 3.83%, respectively; n = 8 per group). No significant difference (p > 0.05) was noted between the PBS and PBS+bFGF groups. Co-injection of bFGF with temperature-responsive chitosan hydrogels enhanced the effects of bFGF on arteriogenesis, ventricular remodeling and cardiac function. Our findings suggest a new approach to improve infarcted repairs in the prevention of adverse remodeling after myocardial infarction.